The neuropeptide, melanin concentrating hormone (MCH), and its G protein-coupled receptor, melanin concentrating hormone receptor 1 (Mchr1), are expressed centrally in adult rodents. 
| INTRODUCTION
Originally discovered in fish as a pituitary secreted peptide involved in skin pigmentation (Kawauchi, Kawazoe, Tsubokawa, Kishida, & Baker, 1983) , melanin concentrating hormone (MCH) in mammals has been found to be involved in a wide range of physiological processes including feeding behavior, energy homeostasis, sleep, anxiety, addiction, and reward (Monzon, Varas, & De Barioglio, 2001; Qu et al., 1996; Tyhon et al., 2006; Willie, Sinton, Maratos-Flier, & Yanagisawa, 2008) . The neuropeptide ligand, MCH, is produced solely by neurons in the lateral hypothalamus and zona incerta (Bittencourt et al., 1992) , and in rodents acts on its only known G protein-coupled receptor, Mchr1, which is expressed in several regions throughout the brain (Saito, Cheng, Leslie, & Civelli, 2001 ).
One well-established phenotype of altered MCH or Mchr1 signaling is modulation of feeding behavior and energy homeostasis. Generally, overactivation of the pathway either pharmacologically or through genetic overexpression of MCH leads to an increase in food intake (Gomori et al., 2003; Ludwig et al., 1998 Ludwig et al., , 2001 Qu et al., 1996; Rossi et al., 1997) . In contrast, inactivation of the pathway through loss of ligand (Alon & Friedman, 2006; Shimada, Tritos, Lowell, Flier, & Maratos-Flier, 1998) , receptor Marsh et al., 2002), or antagonism leads to decreases in food intake and weight loss in rodents (Gennemark et al., 2017; Ito et al., 2010; Ploj et al., 2016; Shearman et al., 2003) . Mchr1 is also expressed in the nucleus
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accumbens and has the ability to modulate the response to drugs of abuse like cocaine (Chung et al., 2009; Tyhon et al., 2006) and alcohol (Duncan et al., 2007; Karlsson et al., 2016) . In addition, MCH pathway antagonism can decrease sleep (Ahnaou, Dautzenberg, Huysmans, Steckler, & Drinkenburg, 2011; Willie et al., 2008) , while MCH pathway activation can facilitate memory (Monzon et al., 1999; Varas, Perez, Monzon, & de Barioglio, 2002) and has anxiolytic effects in animal models (Kela, Salmi, Rimondini-Giorgini, Heilig, & Wahlestedt, 2003; Monzon et al., 2001 ).
Here, we generated an inducible mouse Mchr1-CreER allele to assess the potential roles for Mchr1 signaling in neural development, as well as to have a means to acutely manipulate Mchr1 expressing neurons in adult animals.
| RESULTS AND DISCUSSION
The same BAC transgenic strategy (Lee et al., 2001 ) that was employed to generate the constitutive Mchr1-Cre allele (Chee, Pissios, & Maratos-Flier, 2013 ) was used to create the inducible Mchr1-CreER allele (Supporting Information Figure S1 ). The transgene positive founder Mchr1-CreER mice were crossed with ROSA LacZ Cre reporter mice (Supporting Information Figure S1 ) to assess inducibility and expression patterns. Offspring from founders #2 and #3 displayed active Cre with similar expression patterns (Figure 1 ; Supporting Information Figure S2 ). To assess adult neuronal populations expressing
Mchr1-CreER activity, adult mice were induced with a five-day course of intraperitoneal injections of tamoxifen and then the reporter expression pattern in the brain was examined 3 days after the final injection. Table 1 
| Mice
All procedures were approved by the Institutional Animal Care and Use Committee at Indiana University Purdue University Indianapolis.
Mice were housed on a standard 12-hour light dark cycle and given food and water ad libitum. Mice were weaned and housed with samesex littermates after postnatal day 21. Ear punches were taken for genotype analysis by polymerase chain reaction. Experiments utilized both male and female mice and no differences between sexes were noted.
| CreER induction
To induce CreER recombinase, cohorts were given intraperitoneal injections of 20 mg/ml tamoxifen (Sigma Aldrich, St. Louis, MO) dissolved in corn oil (Sigma Aldrich, St. Louis, MO). For adult induction, six-week old cohorts were given injections on 5 consecutive days at a dose of 150 mg/kg. For induction at P0, mice were given a single 50 μL injection.
| Fixation and tissue processing for LacZ staining
Samples were harvested when mice were 7 weeks old, 24-72 hr after the final tamoxifen injection for adult induced cohorts or 7 weeks after tamoxifen injection for P0 induced cohorts. Mice were anesthetized with 0.1 ml/10 g of body weight dose of 2.0% tribromoethanol (Sigma Aldrich, St. Louis, MO) and transcardially LacZ staining was performed as previously described (Berbari et al., 2011) . Sections were washed twice in PBS prior to three 10-minute washes in LacZ wash buffer (2 mM MgCl2, 0.01% sodium deoxycholate, 0.02% nonidet-P40 in 100 mM sodium phosphate buffer, pH 7.3). Following washes, sections were incubated overnight at 37 C in LacZ stain (2 mM MgCl2, 5 mM K-ferrocyanide, 5 mM Kferricyanide, 2.45 mM x-Gal in PBS) Sections were then washed twice with PBS and mounted onto Superfrost Plus Microscope Slides (Fisher Scientific) prior to nuclear counterstaining.
Nuclear counterstaining was performed with Nuclear Fast Red.
Slides were rinsed in MilliQ deionized water and then stained in 0.1%
Nuclear fast red-aluminum sulfate solution (Merck, Darmstadt, Germany) for four to five minutes. Next, slides were washed with MilliQ deionized water and dehydrated through a series of ethanol and xylene washes (70% EtOH, 96% EtOH, 100% EtOH and xylene, 5 min each). Finally, the sections were coverslipped using Permount Mounting Media (Fisher Chemical, Pittsburg, PA). 
| In situ hybridization
Brains from C57BL/6J mice were harvested and fixed as described for LacZ staining. Sections were cut at a thickness of 15 μm and mounted directly on slides then post-fixed with 4% paraformaldehyde for 16 hr at 4 C.
Detection of transcripts in brain sections was performed using the RNAscope 2.5 HD Assay -BROWN kit (ACD). Tissue pretreatment was performed according to user manual no. 320534 and probe hybridization, counterstaining, and mounting of slides was performed according to user manual no. 322310-USM. Slides were assayed using probes to either positive control (Ppib), negative control (dapb), or MCHR1 transcripts (ACD). Sections were counterstained with Hematoxylin, dehydrated, and mounted using Cytoseal (Thermo Scientific).
| Imaging
All samples were imaged using a Nikon Eclipse 90i microscope with Nikon Elements Advanced Research software v4.13. 
